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Eye to the Future
Advances in imaging are accelerating
the pace of biological discovery. A new
cellular imaging initiative at the University has
researchers seeing small and thinking big.
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Where curiosity- and solutiondriven science meet
S

ome scientists are driven by a curiosity to understand how life works—from molecules to ecosystems—and to add to the world’s collective body of
knowledge. Others are searching for a puzzle piece
that may yield a better way to treat cancer, produce
food or create renewable forms of energy.
Robert Elde, Dean
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Both are essential, and there is plenty of overlap
between the two. Curiosity-driven research often turns
up a bit of information that has immediate applications
in medicine, agriculture or engineering. By the same
token, solution-driven research can add to knowledge.
And some scientists travel between these two worlds.
As a whole, College of Biological Sciences faculty
engage in curiosity-driven research, although many
individuals pursue solutions. And sometimes a curiosity-driven scientist can be lured to the other side by
the right problem. An example is when David Tilman
applied his research on biodiversity to renewable
energy, proposing the use of mixed prairie grasses to
make ethanol. The Initiative for Renewable Energy and
the Environment has turned many curious scientists
into solution seekers.
Not surprisingly, the Academic Health Center, the
College of Food, Agriculture and Natural Resource
Sciences, and the engineering disciplines in the
Institute of Technology are focused on translational
and solution-driven science.
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As a curiosity-driven college, it’s CBS’ job to keep
adding to the foundation of knowledge that supports
translational and solution-driven science in other colleges. As such, we are the stewards of the foundational
disciplines in the biological sciences: biochemistry,
molecular biology, genetics, cell biology and development, ecology, plant biology, etc.
In order to keep fueling translational and solutiondriven research, we need to infuse foundational disciplines with new technologies and other opportunities
as science evolves.
Cellular imaging, the subject of our cover story, is one
of those opportunities. Until now, scientists, whether
driven by curiosity or the desire to find a better way
to treat cancer, have been limited by the available
technology to see what’s happening in a cell. Advances
in imaging technology are beginning to change that
in a big way. In fact, these advances could have an
impact comparable to sequencing the human genome.
It’s important for the University of Minnesota to make
investments now in order to play a role in shaping this
new technology.

Robert Elde, Dean
College of Biological Sciences
elde@umn.edu
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Cover Story

Seeing Small,
Thinking Big
Cellular imaging technology is offering
revolutionary new ways of looking at
living things. A new initiative aims to
position the University of Minnesota
on the cutting edge.

Page 8

Cellular imaging gives researchers a close up look
at a range of cell types including neurons (pictured).
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Rainforest insect species
diverse and widespread
(Nature | 8.9.07)

Nitrate in Lake
Superior increases
(Geophysical Research
Letters | 5.31.07)
Nitrate levels in Lake Superior, on
the rise over the past century, are
almost three percent of the way
toward making the water unsafe
to drink, according to a study by
University of Minnesota research-

Papua New Guinea rainforest

An international team of scientists
that includes George Weiblen, associate professor in the Department of
Plant Biology, has learned that the
same insect species and their food
plants are broadly distributed across
a vast lowland rainforest on the island
of New Guinea. The finding challenges
the dogma that tropical insect diversity changes dramatically from place to
place. “Rainforest explorers have long
pondered how the cornucopia of tropical biodiversity is distributed,” says
Weiblen, lead principle investigator
on the National Science Foundation
grant that funded the bulk of the
study. “Our study shows that insect
species often occupy vast areas of
tropical forest such that communities
of species don’t change much from
place to place.”
The group studied 500 insect species across 75,000 square kilometers
of rainforest in Papua New Guinea.
Although species diversity was
extremely high, as expected in the
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tropics, communities of insect species did not change much from place
to place, even over hundreds of kilometers and complex geological terrain. “Our most significant finding is
that most lowland rainforest insects
in New Guinea are not narrowly distributed eaters of specific plants as
previously thought,” says Weiblen,
“but are rather widespread eaters of
widespread groups of plants.”

Lake Superior

ers. The level of nitrate, which is
produced by agricultural fertilizer
and fossil fuel combustion, has
increased in Lake Superior
about five-fold since the
earliest measurements
in 1906.
Small amounts of nitrate are
harmless, but too much can reduce
oxygen levels in blood, which poses a
risk to infants and children or adults
with lung or cardiovascular disease.
Long-term exposure to nitrate has
also been linked to cancer. “We’re
still a long way from drinking water
advisories based on nitrate for Lake
Superior, but it’s not too early to give
this situation more attention,” says

lead author Robert Sterner, professor of ecology, evolution and behavior.
“We cannot easily or quickly reverse
trends in this enormous lake.”

Discovery may reduce
need for fertilizers
(Science | 6.1.07)
Soybeans and other legumes “fix”
their own nitrogen through a symbiotic relationship between
roots and soil
bacteria,
reducing
the need
for nitrogen fertilizers. Professor
Michael Sadowsky of the
BioTechnology Institute has made
a discovery about that relationship,
which could yield farming practices
that are better for the environment.
Using genome sequencing, Sadowsky
and his colleagues found that some
bacteria have alternate ways of
entering and communicating with
the legume plants; they enter the
plant through the cracks between its
main stem and branches as well as
through cracks in the roots.
“This is a new paradigm; it tells us
that bacteria have learned several
ways to interact with their host plants
in order for nitrogen fixation to happen,” Sadowsky says. “This gives us
basic information we can use to tailor
the interaction between bacteria and
plants.” The study is co-authored
by scientists from several French
laboratories, the U.S. Department of
Energy and the National Center for
Soybean Biotechnology.

a b s t r a c t s

Chimpanzees at
Gombe National Park
in Tanzania

“Understanding the linkages between the
internal and external electrical wiring of
microorganisms will provide powerful tools
for the future of green chemistry.”
—Daniel Bond, assistant professor

Chimp conservation
tied to Gombe research

Lithium could treat
degenerative disease

(Conservation Biology | 6.07)

(PLoS Medicine | 5.29.07)

Anne Pusey, professor of ecology,
evolution and behavior, is co-author,
along with Jane Goodall, Lilian
Pintea, Michael Wilson and Shadrack
Kamenya, of a study describing how
research on chimpanzee behavior initiated by Goodall at Gombe
National Park in Tanzania in 1960 has
contributed to conservation.

Lithium, a drug used for decades to
treat bipolar disorder, may be useful
for treating spinocerebellar ataxia,
a genetic neuromuscular disease,
according to a study co-authored
by Harry Orr, professor of genetics, cell biology and development,
and Huda Zoghbi, Baylor College of
Medicine. The study was conducted
in mice bred with the SCA1 gene
and given dietary lithium before and
after the onset of the disease. In all
cases, the lithium improved coordination, learning and memory. The
researchers believe it may also be
beneficial for similar conditions. It
did not extend lifespan, however,
and is not likely to represent a cure.
Since lithium is already approved
for use in humans, clinical trials in
patients could begin soon.

“Presenting the findings of this
research in popular media has
educated a broad public about the
remarkable nature of our primate
cousins while raising awareness of
the many threats they face across
Africa,” Pusey says. The researchers
identified a handful of benefits of the
research for conservation: upgrading Gombe from a game preserve to
a national park; attracting financial
support for the research at Gombe
and other parks in Tanzania; making
discoveries about social structure
and habitat use; gathering data on
the chimpanzee population in Gombe
over the past 40 years; and identifying
factors that affect population size.

Microbes promise
greener chemistry
Assistant professors Daniel Bond and
Jeffrey Gralnick of the BioTechnology
Institute have received a $100,000
award from the Cargill Higher
Education Partnership Initiative to
collaborate on a microbial biocatalysis study. “The central aim of this
proposal is to combine metabolic and
electrical engineering to allow bacterial strains attached to electrode surfaces to overcome key limitations in
biocatalysis and bioprocessing,” Bond
says. “Understanding the linkages
between the internal and external
electrical wiring of microorganisms
will provide powerful tools for the
future of green chemistry.”

Producing biofuel
and clean water
Cedar Creek researchers are joining forces with the U.S. Geological
Survey to determine if restored
prairie areas can function simultaneously as water filtration systems
below ground and biofuel production
systems above ground. The research,
funded by a $1 million grant, will
also look at how to expand wildlife
corridors and absorb greenhouse

gases. Led by Clarence Lehman the
project includes University researchers David Tilman, John Nieber, Jared
Trost and Troy Mielke.

The making
of a male
(PLoS Genetics | 4.20.07)
David Zarkower, associate
professor of genetics, cell
biology and development,
has published a study about
the discovery of a protein
that localizes the sex chromosomes during meiosis in
mice, in a structure called
the XY body or “sex body.”
This is a special domain
of chromatin found only
in male mammals during
spermatogenesis. The finding shows that the protein
(Dmrt7), required for male
but not female meiosis, is
found in all mammals but
not in other vertebrates,
and is apparently involved in
modifying the sex chromatin.
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Sterner heads NSF division
“Biology may be going
in the same direction [as
physics] ... We may be
moving into a less common
sense world that will take
us in a very exciting but
possibly strange direction.”
—Sir Paul Nurse, winner of the 2001 Nobel Prize in
Medicine, spoke at the Magee Symposium in August.

Robert Sterner

R

obert Sterner, professor of ecology, evolution and behavior, has
been appointed to a two-year term
as director of the environmental biology division at the National Science
Foundation (NSF). The division supports basic research and education
in ecology and evolutionary biology in
such areas as biodiversity, molecular genetic and genomic evolution,
population dynamics, ecosystem
processes, conservation biology, restoration ecology and the ecological
effects of global climate change.
Sterner’s first two priorities are to
complete grant awards for fiscal year
2006-07 and evaluate future categories of research funding. “We are
already discussing possible initiatives
for the year 2010, so we need to look
far ahead and anticipate new needs,”
Sterner says.
“I hope to improve the health of
federally funded environmental biology research in the United States by

attracting new funds that can go to
the many outstanding researchers
who have many important ideas to
pursue. At no time has environmental biology been more important to
the nation than it is today.”

New biofuels
grants awarded
The Institute on the Environment has
awarded $2.7 million in Discovery
Grants to 10 intercollegiate teams of
researchers tasked with developing
next-generation biofuels. The collaborative projects involve 30 faculty members from 12 departments across four
colleges and schools. The two-year
grants, which range from $126,000
to $350,000, will advance research
initiated by the Initiative for Renewable
Energy and the Environment.
CBS researchers Daniel Bond,
Jeffrey Gralnick, Marc von
Keitz, Romas Kazlauskas, Claudia
Schmidt-Dannert, Larry Wackett,

“ At no time has environmental biology been more
important to the nation than it is today.” —Robert Sterner
4
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Sue Gibson, Jane Glazebrook,
Fumi Katagiri and Nathan
Springer are among those
who will receive funding.
Research will focus on,
among other topics, increasing the efficiency of biomass
conversion, using bacteria
to store energy, and biofuel
production.

Shelby Williams, Ken Dodd and Wade Schulz

Students respond to
bridge collapse

to the disaster through their connections with local organizations and hospitals,” says Dodd, a
neuroscience and physiology major.
“Many people literally ran to the
scene, and others stayed late into
the night.”

A handful of current and former CBS
students were among first responders following the 35W bridge collapse
in August. Wade Schulz, Ken Dodd,
Shelby Williams, Sean
Polster, Bryan Eberle and
Lindsey Taylor—all members of the U’s Emergency
Medical Services ambuCBS Dean Robert Elde has been
lance team—were among
appointed by Gov. Pawlenty to the newly
the CBS students who treated
formed NextGen Energy Board, which
victims and provided supwill provide recommendations to the
port to emergency workers.
legislature and the governor about how
“I was impressed by the
the state can most efficiently achieve
number of CBS stuenergy independence.
dents who responded

Dean joins governor's
energy board
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The blogosphere
evolves

F

or the last year, adjunct professor R. Ford
Denison has been posting his thoughts about

recent research related to evolution on his blog,

This Week in Evolution. He explores peer-reviewed
papers on everything from social amoebae to the
spread of agriculture, writing in an accessible style
Lindeman Research and Discovery Center

A new chapter
for Cedar Creek
Cedar Creek Natural History Area
is now Cedar Creek Ecosystem
Science Reserve. The new name
reflects Cedar Creek’s critical role
as a home to high-impact ecosystem
science research at the University of
Minnesota. The Lindeman Research
and Discovery Center, a new building
housing dry labs, faculty and staff
offices, and meeting space, has been
named in honor of ecology pioneer Ray
Lindeman. The new center will give a
boost to Cedar Creek’s research, education and public outreach efforts.

Legislature renews
IREE funding
The Omnibus Energy and Natural
Resources finance bill, signed in May
by Governor Tim Pawlenty, continues
funding for the University’s Initiative
for Renewable Energy and the
Environment (IREE) through mandated renewable energy set asides
from Xcel Energy. IREE will receive

about $5 million a year—a $1 million
boost from current levels.
“The funding will allow us to maintain
and increase our renewable energy
research and outreach activities,”
says IREE's Assistant Director Todd
Reubold. “Renewable energy research
is critical to positioning the University
of Minnesota as a top three public
research institution and also helping
the state achieve its goal of 25 percent
renewable energy by 2025.”

New scholarship
funds study at Itasca
This summer, Alice Vislova and Jilian
Schmidt received the first two Denneth
and Joan Dvergsten Itasca Summer
Scholarships. The $2,500 scholarships
support outstanding students interested
in taking field biology courses at Itasca
Biological Station and Laboratories,
a CBS field station located at
the headwaters of the Mississippi
River in northern Minnesota. Denneth
devoted his career to biology education
both as a high school biology teacher
and a member of the CBS staff from
1986-91.

for a diverse audience. Check it out!
blog.lib.umn.edu/denis036/thisweekinevolution

Graduate programs
get a boost
The Provost recently awarded the
College of Biological Sciences $1
million in recurring funds in addition
to existing funding for graduate programs across the college. The funds
will help CBS increase the quality of
graduate programs and, by extension, boost the productivity of faculty
research labs dependent on highly
qualified students.

A new approach to
teaching bio basics
This fall, an inaugural class of 48 students helped launch “Foundations of
Biology for Biology Majors,” the first
of two new introductory courses. The
Foundations sequence represents
the culmination of five years of planning involving 22 faculty and steering
committees of 47 faculty and staff.

among biological disciplines, chemistry and other physical sciences,
and apply what they learn through
activities and labs in which they use
scientific approaches to solve realworld problems. In the laboratory,
they move beyond inquiry labs into
authentic scientific investigations
with the potential to produce publishable work.
Matching the innovation in course
design, the class meets in a
newly remodeled “Active Learning
Classroom,” designed to foster teamwork and sharpen problem-solving
skills. Groups of nine students sit at
large round tables, each equipped
with three laptop computers and a
large plasma screen display. The
technology and organization promote
interaction at many levels, including
student to student, student to faculty, and student to technology.

In this year-long course sequence,
students consider the relationships
BIO ❚ f a ll 0 7
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Mark Bee’s research focuses on
how female frogs distinguish
the calls of males amid a
cacophony of sounds.

When Froggy Goes a Courting
Mark Bee believes that frogs hold the answer to an inharmonious human problem

F

or most of us, a Minnesota marsh full of courting frogs in the late spring
and early summer is a place so loud that we can barely think. “Individual
frogs at a distance of a meter can call at 90 decibels—as loud as a truck zooming by on the highway,” says Mark Bee, assistant professor in the Department
of Ecology, Evolution and Behavior. “When you have 200 of those frogs in a
small area, you can shout as loud as you possibly can, and nobody will hear
you at the opposite end of the pond.”
Yet Bee does some of his best thinking and observing in this cacophony.
Wearing hip-high waders and sometimes earplugs, he makes nocturnal visits
to area ponds to look for the frogs not making any sounds—the ones who
have successfully found mates. He captures these pairs and takes them to
steel sound chambers in his Animal Communication Lab, where the females
demonstrate their ability to distinguish the calls of males of their own species
from the utterances of others. Bee believes that his studies could eventually
benefit hearing-impaired people who have trouble picking out single voices in
a noisy setting.
In acoustical studies, the "Cocktail Party Problem” is the official term for
the difficulty humans have in understanding speech in noisy social settings.
“A lot of non-mammals also encounter and solve this type of problem,” Bee
says. Focusing on the gray treefrog (Hyla chrysoscelis)—a species blessed by

abundance and the simple mating call of its males—he subjects the females
to recordings of frog calls in different combinations, locations and intensities
in the sound chamber to observe their responses. If they can distinguish the
calls of their own kind, they move toward the source of the sound. “These
experimental procedures let us look at the neuro-mechanism of what the
female perceives,” he says. “My research won’t solve human deafness, but it
might allow us to learn how animal nervous systems have evolved to solve the
‘Cocktail Party Problem.’”
Bee’s fascination with sound goes back to his childhood music lessons. In
college he found that he could combine his acoustical inclinations with his
interest in biology. Before joining the biological sciences faculty in 2005, he
spent several years as a postdoctoral fellow in Germany at the University of
Oldenburg where he studied auditory neurophysiology in starlings.
Occasionally, as he drains pond water from his boots within a swarm of
mosquitoes, he misses the study of birds. But when he watches a female gray
treefrog in his lab dart in the direction of a male’s call amid a dissonance of
other sounds, his regrets fade. “They’re just little machines when we put them
on the floor in the sound chamber—they’ll go to the speaker over and over
again,” he says. “That’s what makes them perfect.” —Jack El-Hai

“My research won’t solve human deafness, but it might allow us to learn how animal nervous systems have
evolved to solve the ‘Cocktail Party Problem.’” —Mark Bee
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Researchers John Lipscomb and Elena
Kovaleva have uncovered the way metal
atoms and oxygen interact to perform a
range of complex tasks.

Breaking Point

Researchers explore how a key enzyme uses oxygen to get a job done

H

ow does it work? For centuries biologists have been asking that question
about everything from meiosis to memory. For more than three decades,
John Lipscomb, a professor in the Department of Biochemistry, Molecular
Biology and Biophysics, has been asking it about biological molecules that use
metal atoms to help them carry out difficult chemical reactions. Some of these
so-called “metalloenzymes” use oxygen to crack open small, ring-shaped
molecules. This ring-cracking is an integral part of diverse and important
processes such as metabolizing food, ripening bananas and breaking down
pollutants.
“Oxygen is a very potent chemical, and we live in a sea of it,” he says.
“Metalloenzymes allow oxygen to be used safely, and ultimately they are why
we can exist on this planet.”
Working with Lipscomb on understanding how metalloenzymes and oxygen interact is postdoctoral student Elena Kovaleva, a second-generation biochemist from
Russia who has been fascinated by enzymes since her undergraduate days.
Recently, Lipscomb and Kovaleva made a huge leap forward in understanding
the actions of a metalloenzyme called 2,3-HPCD, which helps bacteria break
down certain hard-to-degrade organic molecules. Elucidating the mechanism
for the enzyme is valuable, Lipscomb says, because it sheds new light on how

“Metalloenzymes allow oxygen to be used

safely, and ultimately they are why we can
exist on this planet.” —John Lipscomb

molecular oxygen is used precisely when and where it is needed. It also provides insights that other researchers can use as they work to understand other
reactions that use oxygen.
To learn how the enzyme does its job, Kovaleva applied an innovative technique
pioneered by associate professor Carrie Wilmot that involves starting the reaction in a crystal, which causes it to halt in mid-move like a player in a game of
molecular freeze-tag. When Kovaleva did this with 2,3-HPCD, she discovered
that the reactions at three of the enzyme’s four iron atoms were frozen at different steps of the process.
One of the in-between states held a big surprise: Rather than binding to the
iron by just one of its two atoms, as had been thought, the oxygen molecule
bound sideways, placing it in perfect position to react with the ring molecule
bound next to it. A second in-between state revealed a long-suspected, but
never observed, intermediate in which the oxygen is seen actually reacting with
the ring molecule while both are still bound to the iron.
“Nobody expected to ever be able to see this intermediate,” Lipscomb says. “It
defines the chemistry of the class.”
Lipscomb and Kovaleva are now working to understand how various parts of
the enzyme near the iron facilitate the reaction. They’re also exploring the role
of molecular-scale motion in the process, and are looking to apply Wilmot’s
technique to analyze other metalloenzymes.
“I am always surprised by how many new research directions come to light
after each new discovery,” Lipscomb says. —Mary Hoff
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Seeing Small, Thinking Big

Cellular imaging at the U of M reaches a tipping point, and a new initiative could put it over the top

M

icrobiologist Marc Jenkins is tracking the movements of immune
system cells with an eye to developing vaccines, preventing organ
transplant rejection and combating autoimmune diseases. Cell biologist Mary
Porter is studying the molecular motors that move substances along the highways within cells, a function critical to development and function of organs and
even entire organisms. Timothy Ebner, professor and head of neuroscience, is
studying how brain circuits work in the areas of the brain that control movements, and how these circuits malfunction in neurological disease.
All three of these University of Minnesota scientists are breaking ground with
research that is delivering new insights in their respective fields. The impact of their
research could be greatly amplified by additional investments in cutting-edge emerging imaging technologies for visualizing life at the cellular and even molecular level.
The University of Minnesota is a leader in many areas of cellular and sub-cellular biology. But faculty working in these disciplines are scattered, and imaging capability is increasingly a limiting factor in their ability to keep pace with
other institutions. A new initiative would bring these researchers together to
create a critical mass of users.

Recognizing the increasingly pivotal role of state-of-the-art imaging technology in biological inquiry today, the College of Biological Sciences (CBS),
Medical School and Institute of Technology (IT) are exploring the possibility of
creating an interdisciplinary Initiative for Cellular Dynamics and Imaging that
would bring new imaging technologies and experts to the University.
Porter is among those developing the proposal. She says the initiative would
not only give researchers like her a huge boost, it would also help move the
University of Minnesota toward its goal of becoming a top-ranked public
research university.
“It’s a critical direction for the University to pursue,” she says. “If we're going
to lead in the biological sciences, we need cutting-edge imaging technology
and expertise.”

“I

mage is everything,” says Mark Sanders, director of the College of
Biological Sciences Imaging Center. “To actually see what's going on is
essential. It's key to understanding the complexity of systems biology at the
cellular level.”

The images above are single-cell thickness sections through the bodies of whole mice stained with a red-labeled antibody specific for the T-cells (white blood cells that play a central role in
cell-mediated immunity). The image on the left is a negative control, the middle image is an untreated mouse showing the T-cells in the spleen and mucosal lymphoid tissue above the roof of
the mouth, and the right image is a mouse vaccinated with an antigen of Salmonella typhimurium showing the proliferation of the T-cells and their migration to many non-lymphoid organs.
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“We have exciting imaging technology. What we want to do is tie it
together as a cohesive unit that combines intellectual capital as a base for
building up equipment and staff with expertise in this area.”
—Mark Sanders, director of the CBS Imaging Center
”We have exciting imaging technology,” says Sanders. “What we want to do is
tie it together as a cohesive unit that combines intellectual capital as a base
for building up equipment and staff with expertise in this area.”
Such a move, says CBS’ Dean Robert Elde, could take to the next level the
University’s ability to pursue solutions to problems such as cancer, world
hunger, antibiotic resistance and global warming.
“There is a strong correlation between breakthroughs in technology and analytical tools, and the kinds of questions that can be asked and addressed by
scientists,” Elde says. “Being ahead of the curve in developing this technology
will give us an advantage in applying it to vital areas of research across the
University of Minnesota.” He says the University’s widely acclaimed Center for
Magnetic Resonance Research (CMRR) is an example of the impact the imaging initiative could have on research. By bringing in top technology and experts,
CMRR has become an international leader in advancing understanding of brain
function, investigating new tools for combating cancer and more. The time is
right, Elde says, to bring that kind of concerted effort to cellular imaging.
“Deciphering the human genome was the ultimate reductionist approach to
biology. It lays out the parts list for any cell,” Elde says. “The way those genes
and their products are assembled is what makes life work. Now we have the
opportunity to take a more holistic approach.”

D

riven by advances in physics, computation, digital photography and genomics, imaging
technologies today are showing
glimpses of life no one has seen
before. Until now, the view of and
within cells has been limited to
static images taken after killing,
preserving and staining them. But
recent innovations have created
revolutionary ways of looking at
living things.

Kamil Ugurbil

Like Alice stepping through the
looking glass, scientists are exploring an entire wonderland beyond

Using a confocal microscope, epithelial cells were labeled with a stain to show the location of
the nucleus (red); tubulin antibodies (green) and phalloidin to reveal the distribution of F-actin
(blue) following a treatment of an anti-cancer drug.

the former limits of microscopic resolution. Using novel imaging technologies,
researchers at other institutions have been able to genetically engineer a
mouse with nerve cells that appear in different colors, watch viruses hijack the
cytoskeleton and observe a tumor undergo metastasis.
The University of Minnesota, Elde says, is a perfect place for building on this
base. The CMRR has shown at the tissue level what University researchers
are capable of accomplishing with cellular imaging. Renowned cell biology
programs, computational capabilities and a commitment to biology technology
collaborations lay a firm foundation, and the purchase of a state-of-the-art
confocal microscope last spring provided an initial nudge toward a more
comprehensive approach. The recent addition of a $2 million cryo-electron
microscope to the University's imaging equipment inventory illustrates the
punch added technology can provide to research programs in a spectrum of
disciplines.
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Frank Bates

Robert Elde

Mark Sanders

Tim Ebner
Robert Elde (dean of the College of Biological Sciences), Frank Bates (head of chemical engineering in the Institute of Technology), Tim Ebner (head of neuroscience in the Medical School) and
Mark Sanders (director of the CBS Imaging Center) are among the intercollegiate supporters of the Initiative for Cellular Imaging. The proposal, authored by Mary Porter (a professor in the
Department of Genetics, Cell Biology and Development), would draw on existing expertise across disciplines and bring in new equipment and faculty who can create new analytical tools that will
give University researchers a critical edge.

Purchased with funding from the Academic Health Center, the Office of the
Vice President for Research and the Institute of Technology, the device was
installed in Hasselmo Hall this summer. Molecular biologists, materials
scientists, medicinal chemists and chemical engineers are lining up to use it
for studies of the mechanism of muscle contraction, the structure of flagella
(with implications for cystic kidney disease and infertility), development of new
nanomaterials and more.
Dwight Anderson, professor emeritus of diagnostic and biological sciences and
microbiology, uses cryo-electron microscopy to see molecular motors involved

10
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in assembling a bacterial virus, a key step in understanding how fundamental
structures of life are assembled.
“Taking full advantage of our new cryo-electron microscope will help us rise
to the level expected for the first-class research enterprise that we hope to
become,” he says.
Institute of Technology faculty are enthusiastic as well. Frank Bates, Regents
Professor and head of chemical engineering, is looking forward to using the
cryo-electron microscope in his field-leading studies of polymers. “This instru-

f e a t u r e

ment makes it much easier to prepare and image samples. Using our old
microscope is like driving a car from the 1950s. We just can t keep up with
scientists who have new models.”

W

hat would an Initiative for Cellular Dynamics and Imaging look like?
And what would it do? The proposal recommends bringing together
existing faculty, postdoctoral fellows and graduate students with an interest
in advanced imaging capabilities from CBS, the Academic Health Center
and IT. With that group as a core, the effort would shift to adding new equipment, recruiting new faculty with the expertise to use them and creating new
analytical tools.
Monthly meetings and a biennial symposium would provide forums for
sharing knowledge and expertise, and for catalyzing further advances.
Faculty seed dollars would encourage new collaborations. Sanders, who
has sat on review panels for federal agencies that award grants for equipment and programs, says the initiative would put the University in a very
strong position to gain additional resources. Initial investments in equipment are just a start. Faculty recruitment and funding for existing facilities,
including the Imaging Center in the College of Biological Sciences, are
part of a larger effort to attract faculty and additional funds to support the
initiative’s goals.
“Ultimately the reason we’re doing research is to solve societal problems,”

The Technology
Multiphoton confocal microscopy lets researchers
see cell movement and nerve growth.
Novel fluorescence makes it possible to watch cancers
metastasize and proteins move around inside cells.
Cryo-electron microscopy allows researchers to
produce exceptionally clear, detailed images of cell
structure using frozen samples.
Other imaging technologies enable researchers to
view objects at the nanometer level; to slice cells by
limiting imaging to a single, sharp plane; and to make
time-lapse recordings of cellular events.

Elde says. “Across that whole spectrum of issues—from biofuels to environmental cleanup to medicine—cells are the unit of life that acts. Being able to
understand cells in action is crucial.”

By taking numerous snapshots from a time-lapse DIC microscope, researchers are able to track cells as they progress through the cell cycle. This sequence indicates cell morphology, cell
position and stage of mitosis; divided into sub-phases before successful segregation to two daughter cells.

“Being ahead of the curve in developing this technology will give us an advantage
in applying it to vital areas of research across the University of Minnesota.”
—Bob Elde, dean of the College of Biological Sciences
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Scott Selleck is one of a group of
researchers in the Department
of Genetics, Cell Biology and
Development working to unravel
the cause of autism.

The unusual proximity of closely
related oak species in an area
of north central Florida sparked
Cavender-Bares’ scientific curiosity.

Autism Up Close

A genetic mutation reveals how molecular signaling pathways
that control growth connect to autism
utism now affects one in every 166 children born. Scott Selleck and his
colleagues in the Department of Genetics, Cell Biology and Development
have spent several years trying to find out whether a specific genetic mutation might play a role in this disorder that changes the lives of so many kids.
Selleck entered this investigation by chance, but his continued involvement is
decidedly deliberate.

A

Autistic children often have large heads or abnormal patterns in brain growth.
That suggested to Selleck the value of investigating the molecular signaling
pathways within genes that control growth. His colleague Tom Neufeld, associate professor in Selleck’s department, has expertise in those particular pathways. Selleck and Neufeld devised fruitfly studies to find out if those pathways
are involved in the growth and development of the brain. The answer was yes.

Three years ago, when University of Minnesota pediatric clinics separately
evaluated two families that included children with autism and other developmental problems, Selleck had no idea that he would soon be drawn into a new
field of research. His lab studies the ways in which various proteins stimulate
the growth and differentiation of cells, most often focusing on the fruitfly,
Drosphila melanogaster, as a vehicle for understanding genetic development.
The two families in question, however, entered his scientific purview when the
pediatric clinics sent their genetic samples to Selleck’s lab. “We found that
they shared a chromosomal anomaly, one so small that if we didn’t have a terrific cytogenetics lab, it would have gone unnoticed,” Selleck says.

Selleck also enlisted another colleague, professor Mike O’Connor, to work with
laboratory mice to determine if there is a link between a protein important in
nervous system development, BMP, and the kinds of neural signaling that may
play a role in childhood cognitive abnormalities such as autism. “Within two
to five years we should have a better understanding of how BMP growth factors affect autism spectrum disorders,” O’Connor says. “They’ve already been
shown to have a role in learning, so it’s possible.”

It turned out that members of both families had deletions, or missing genetic
material, in Chromosome 10. Could this genetic mutation play a role in the
autism that affects many of the children? The answer could be crucial in
efforts to halt the growing incidence of autism. Selleck was intrigued by the
possibilities.

12
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As a newcomer to autism-related research, Selleck initially relied on funds
available through his endowed chair to jumpstart his work with O’Connor and
Neufeld. “That shows how critical seed-money funds are for new science,”
he says. “In the current climate it’s very hard to get money for new projects
outside of your published area of expertise.”
Selleck has grown so involved in autism-related research that he is helping to
lead an effort to raise $2 million for medical care for patients and continuing
research into the causes of the disorder. Says Selleck: “We want to inspire
others to get into this research.” —Jack El-Hai

m o l e c u l a r
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Tim Rummelhoff

The
Missing Link
Researchers home in on the connection
between obesity and insulin resistance

O

ne out of five would be great odds if you were buying a lottery ticket.
They’re lousy, however, when you’re talking about developing a chronic
health problem. Yet one out of five Americans have insulin resistance, an obesity-related disorder in which cells lose their ability to respond to their pancreas’
prompting to absorb glucose from the bloodstream. And insulin resistance
often leads to type 2 diabetes. As America gains weight, the incidence of insulin
resistance and diabetes is growing too, with huge health implications.
Understanding the link between obesity and insulin resistance is a goal of
David Bernlohr, professor and head of the Department of Biochemistry,
Molecular Biology and Biophysics.
“We would like to know the molecular mechanism connecting obesity to type
2 diabetes to develop specific molecular therapies,” he says, “or identify drug
targets that might be efficient in treating obesity-linked disease.”
To that end, Bernlohr, assistant professor Tim Griffin, and student Paul
Grimsrud have been taking an inside look at key molecules within fat cells.

Could protein alteration be behind
insulin resistance? A small team of
researchers led by David Bernlohr
thinks so.

Their starting point is the fact that type 2 diabetes often goes hand in hand with
a condition within cells known as oxidative
stress. Oxidative stress leads to the production
of molecules known as reactive aldehydes that
“We would like to know the
alter the structure of proteins. Could protein
molecular mechanism connecting
alteration be behind insulin resistance?
The researchers began their quest for an
answer by looking for altered proteins in the
fat cells of lean and obese mice. Using a
special technique they developed, they found
that altered proteins were two to three times
as common in the fat cells of overfed obese
mice than in those of lean mice. They also

obesity to type 2 diabetes to develop
specific molecular therapies or
identify drug targets to treat obesitylinked disease.”

		

—David Bernlohr—

discovered that the concentration of an enzyme called GSTA4, which destroys
the reactive aldehyde 4-HNE, was three to four times lower in the obese
mice. When they looked into what was already known about the enzyme,
they discovered that genetically engineered mice missing the gene for GSTA4
(and so less able than normal mice to destroy 4-HNE) are diabetic—strong
support for their suspicion that 4-HNE’s protein-altering ability contributes
to insulin resistance.

“We kind of got lucky on that one,” Bernlohr says.
How does protein alteration lead to insulin resistance? A look at one of the altered proteins,
A-FABP, offers a promising clue. Mice unable to
produce A-FABP are more insulin sensitive than
are normal mice. And altered A-FABP molecules
are less able than others to bind fatty acids. That
suggests that alteration of the protein by reactive
aldehydes could be key.

The researchers’ next step is to genetically engineer mice that make plenty of GSTA4 even when they get fat. If these mice are
able to stave off diabetes, it will further support modification of proteins by
4-HNE as a link in the chain connecting obesity and insulin resistance.

—Mary Hoff
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Carbon Count

Jennifer Powers’ research in Costa Rica’s dry
tropical forests could help explain large-scale
variations in the carbon cycle

T

o those with a deep yearning for warm places fueled by long, cold winters, Jennifer Powers’ research sounds suspiciously like a vacation. She
spends several weeks two or three times a year in the dry tropical forest of
Costa Rica's Santa Rosa National Park (Guanacaste). A kilometer-long white
sand beach is a mere 20 minutes away. Pineapple, papaya and watermelon are
her daily staples. She even brings her family with her on occasion. But Powers
is hardly on holiday. Her packing list? A soil sampler, rubber boots, a laptop,
DVDs and plastic bags. “I dig a lot of holes,” she explains with a laugh.
Powers works at the crossroads of geography and ecology using tools such as
remote sensing and
geographic informa“There are big questions of
tion systems (GIS)
to understand how
whether tropical forests are
tropical forests difsources or sinks of atmospheric
fer in terms of their
carbon cycle—the
carbon dioxide.”
amount of carbon
		
—Jennifer Powers
stored in the soil
and released into the
atmosphere—and what that variation means for big-picture processes such as
climate change. “There’s a real variable response of ecosystems to land-use
change and deforestation [in tropical forests]. Sometimes soil carbon stores
increase, sometimes they decrease. Global-scale models average over all this
variation,” Powers says. “We need to upscale the information we’ve collected
at a plot scale … to understand the regional and continental drivers and the
implications.”
Powers’ current project in the province of Guanacaste in the northwest corner
of Costa Rica, funded by a three-year NASA New Investigator Award, involves
taking soil samples, identifying and measuring trees and logging coordinates
for well over 50 plots around Santa Rosa National Park and Palo Verde
National Park, another dry tropic forest to the south. The data will be matched
up with satellite imagery in an effort to document changes in carbon storage
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Understanding the carbon cycling
process at both field and regional scales
is central to Jennifer Powers’ research.

and biodiversity on a regional scale as dry tropical forests return after years as
pasture or following more recent deforestation.
Her research has implications for everything from better understanding the
dynamics of climate change and the carbon cycle to public policy and even economics in the form of carbon trading. The arduous work of collecting detailed
field data, down to the contents of the soil, to feed regional-scale analysis of
carbon cycling and storage means Powers must make connections between
the micro and macro. “My work spans everything from microbial ecology to
continental-scale field studies,” she notes. “There are big questions of whether
tropical forests are sources or sinks of atmospheric carbon dioxide,” Powers
says. “Understanding carbon cycling processes at both field and regional
scales fits right into this context.” —Stephanie Xenos

a l u m n i

p r o f i l e

A Walk in the Woods

Lynn Rogers has spent his life researching black bears in their element

T

When Rogers started his research career as a doctoral student specializing
in the ecology of black bears for a project run by the Bell Museum of Natural
History, he says, “nobody had a clue about the behavior of solitary animals
[like the black bear].” He’s part of a vanguard of researchers, including Jane
Goodall, Brian Bertram and Ian Hamilton, who paved the way for a whole field
of study. Biologist E. O. Wilson characterized their efforts as bringing a new level
of resolution to the study of large solitary mammals “in which free-ranging individuals are tracked from birth through socialization, parturition and death, and
their idiosyncrasies, personal alliances and ecological relationships recorded in
clinical detail.”
Despite the accolades, Rogers offers a humble
assessment of his life’s work infused with a
healthy dose of awe for the complexity and
variability of black bear biology and ecology.
“When I started, I thought I knew a lot more
about bears than I do now,” he says; this from
a man who has spent entire 24-hour periods
alone in the forest with these hefty mammals.
While still a graduate student, he helped gain
big game status for bears, which meant more
regulation and, ultimately, a boost in the bear
population in the state from less than 6,000 in
		 —Lynn Rogers
the early 1970s to more than 24,000 today. He
studied bears in their environment as a wildlife biologist for the Forest Service,
eventually forming the Wildlife Research Institute field station where he continues a multi-generation bear study.

“We thought gorillas were ferocious
until researchers
learned that they
are mostly gentle.
We’re learning the
same thing about
black bears.”

Rogers is an unlikely candidate for wildlife research stardom in some ways. He
jokes about not being taken seriously as a student, but evidence of his intellectual
curiosity and non-stop work ethic bubbles up in anecdotes about his path as a
researcher. He grew up poor in Michigan’s Lower Peninsula, spent years as a
mail carrier trying to save for college and eventually took retirement and used the
money to complete his undergraduate studies. He got a job capturing nuisance
bears where he met a University of Minnesota professor who asked him to apply

Hugh Morton

he blip on the radio-tracking receiver is picking up a strong signal and
Lynn Rogers is calling to one of a dozen bears he tracks just outside of
Ely, Minnesota. We’re at the end of a muddy road in a soft rain under a green
canopy of pine, spruce and birch. Giant mosquitoes are having their way with me.
I flap my arms around in a hopeless attempt to keep them at bay. Rogers, who
received both his M.S. (’70) and Ph.D. (’77) from the University of Minnesota’s
then Department of Ecology and Behavioral Biology, has spent four decades
studying black bears on their turf. He’s unfazed by conditions he’s endured many
times in his quest to uncover the private life of Ursus americanus.

Lynn Rogers gets up close and
personal with black bears.

for a new grad student position. The rest is history. He arrived at the University
of Minnesota in1968 and finished his doctorate in 1977. “I almost got tenure as a
grad student,” he jokes.
Rogers’ passion for bear research culminated in the opening of the North American
Bear Center in Ely last spring; a labor of love made possible, says Rogers, by his
wife Donna and a devoted community of amateur bear researchers and enthusiasts. The center showcases rare video of black bears vocalizing, playing, sleeping
and eating in the wild. It’s something you can’t see anywhere else, he notes.
Rogers was spurred by the misconceptions and mischaracterizations of bears
that pervade American culture, from the illustrations of growling grizzlies on
the attack on the cover of Outdoor Life magazine to TV’s Gentle Ben. “The black
bear story is a lot like the gorilla story,” Rogers says. “We thought gorillas were
ferocious until researchers learned that they are mostly gentle. We’re learning
the same thing about black bears.”
Back in the woods, Rogers finally hones in on June, a female black bear. He
calls to her once again. Down in a gully, a large black lump at the base of a
tall pine shifts slightly, June looks up and decides to ignore his call. Two cubs
perch high in the tree; a family in repose. It takes me a moment to spot them
not more than 20 yards away. “The people who live here don’t even know the
bears are here,” Rogers says. Peering into the cascade of brown and green,
calling to June, Rogers is in his element. —Stephanie Xenos

Go to www.bear.org for more about the North American Black Bear Center.
BIO ❚ f a ll 0 7
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Lola Abdul plans to combine her passion
for theater with her vocation for healing.

Setting the Stage

Biology undergraduate Lola Abdul dreams of starring in a different kind of medical drama

O

ne of Lola Abdul’s fondest childhood memories is of laying on the porch
a nurse, pharmacist or physical therapist, or watching a director collaborate
looking for shooting stars while her mother recounted folktales from
with a costume designer, stage manager or actor,” says Abdul, “both doctor
her native Nigeria. “Storytelling was very much a part of my childhood,” says
and director seem to understand the importance of teamwork.”
Abdul. “My mom could tell me to clean my room, and it could go in one ear and
For now, Abdul is knee-deep in the medical school application process. Last
out the other. But once she told me the story of how the turtle broke his shell
summer, she completed a Howard Hughes Medical Institute Exceptional
from tripping over a misplaced stone, suddenly, I would pay more attention
Research Opportunities Program Fellowship at the University of Washington
to picking up my toys.” The stories both
studying the interactions of the key proteins
educated and motivated her—and proved a
“Both doctors and directors understand
in the Hedgehog pathway, a key regulator
precursor to her love of drama, which she
of development. She spent this summer as
the importance of teamwork.”
plans to carry through into a career as a
a research fellow at the Mayo Clinic. With
doctor and public health expert working in
—Lola Abdul
her foray south over, she’s back in the lab
developing countries.
of Robert Hebbel, Regents Professor at the
A fourth-year biology major and theater minor, Abdul decided early on to
University of Minnesota Medical School, studying the genetic basis for the large
incorporate theater into her college plans. Along the way, she’s discovered
gap in stroke rate and severity between African Americans and Caucasians.
some surprising parallels between drama and medicine. “In a play that I
As her final year begins, Abdul’s motivation to study medicine remains strong.
was in, as I watched the director help create the performance, I realized that
It is, after all, a lifelong ambition. “After losing my father in Lagos, Nigeria,
directing required certain skills. What I didn’t expect was to find that the skills
when I was six due to poor medical practice, I dreamed of becoming a doctor
required in medicine seemed very similar to those required in theater. … It was
to help improve medical practices in third world countries,” she says. “I want to
the discovery of the unexpected similarities between these two very different
write plays that help raise awareness and facilitate necessary dialogue about
disciplines that helped shape my decision to merge theater and medicine.”
the needs within national and international healthcare; plays that educate and
Abdul lists confidence, trust, creative problem solving and, especially, teaminspire.” —Stephanie Xenos
work as key shared characteristics. “Whether watching a doctor consult with
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Solving global ecosystem
problems in our own backyard

G

lobal ecosystems are the Earth’s life support system. They provide clean air, water, soil, plants and trees,
which are essential for life. Over the past 50 years, these systems have been pushed to their limits by
human activities. Over the next 50 years, the Earth’s population is expected to grow from six billion to nine billion, which will further threaten our ecosystems and human life.
Is there a solution to climate change? Where will we get better biofuels? These and other pressing questions
are being answered right now at Cedar Creek Ecosystem Science Reserve. Cedar Creek has been a leader in
the field since 1942, when Raymond Lindeman launched ecosystem science with a landmark discovery showing how energy and nutrients move through ecosystems. University researchers David Tilman and Peter Reich
have continued Lindeman’s legacy with groundbreaking research aimed at understanding the impact of human activities on our air, water and land and how to restore our
global ecosystems. —Laurie Hennen

Interested in helping Cedar Creek grow? Making a gift is easy. Simply go to www.giving.
umn.edu. Be sure to designate your gift to the Cedar Creek Improvements Fund #7442.
To discuss how you might have a more significant impact on Cedar Creek, contact Laurie
Hennen at 612-624-9460.

Class Notes | Class Notes | Class Notes | Class Notes | Class Notes
major roles in
medical student,
resident and fellow education at
the University of
Michigan.

James Woolliscroft M.D. (B.S.
Biology, ’72) was recently appointed
dean of the University of Michigan
Medical School. Before becoming
interim dean in 2006, James served
as the executive associate dean of
the medical school for seven years.
He is an internationally recognized
medical educator and has played

n e w s

A captain in the
U.S. Army, Mazan
Abbas M.D. (B.S.,
Genetics, Cell
James Woolliscroft B i o l o g y a n d
Development,
’ 9 6 ) , re c e n t l y
completed a pediatric residency at
Tripler Army Medical Center and
a flight surgeon course at Fort
Rucker. He will be stationed in
Belgium at NATO for the next
three years with his wife, Corrie,
and their two children, Jad and
Carabelle. In recent years, Mazan

Alumni Spotlight
A day after graduation last spring,
Kim VanderWaal (B.S. Ecology,
Evolution and Behavior, ’07)
headed off to the Grand Tetons in
Wyoming to start her first job working as a field technician for an elk
research project. She is currently
in Tanzania assisting in research
on elephant/human conflict for the
African Wildlife Foundation.
Memorable moment in Wyoming:
“Our research team was invited by
a cowboy acquaintance to attend a
calf branding at a local ranch. Little did we know that we would
comprise the primary labor force
working to wrestle large, kicking
calves to the ground and pin them
there while they were branded
with red-hot irons. It was hot, dirty
work, but after we finished all 250
calves, we felt a profound sense of
accomplishment.”

has traveled to Palau on a medical
humanitarian mission and assisted
in the air evacuation of a patient in
renal failure in Saipan.
Lyle Heim (Ph.D., Microbiology, ’69.)
and his wife, Julie, celebrated their
50th wedding anniversary this summer in the company of their family.
Their youngest grandchild, Kaitelyn,
made the trip from Australia to celebrate her 10th birthday with the
couple in June as well.
Roxann Barnes M.D. (B.S. Genetics
and Cell Biology, ’87) works in the
Department of Anesthesiology at the
Mayo Clinic in Rochester, MN. She
provides anesthesia for pediatric
and adult congenital cardiac surgical
cases. Roxann is also an associate
program director for anesthesiology

Kim VanderWaal

continued on page 18
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Class Notes (continued)
work focuses on tiger conservation in
Thai national parks, ranger training
and collaborative monitoring of wildlife. In his free time, Rob plays congas
in a band. He has recently traveled in
Cambodia and Japan.

Steve Braun and family

residency and enjoys working with residents. She has three children—Alyssa,
Burlyn and Andy—and has traveled to
Colombia, India and China as a volunteer with Children’s Heartlink.
Steve Braun (B.S., Biochemistry and
Genetics and Cell Biology ’87) is currently an instructor in the Division
of Immunology at the New England
Primate Research Center
at Harvard Medical
School. He is studying
stem cell gene therapy
strategies for treating
AIDS. Steve is married
to Caterina, who is from
Greece. They have two
children (Christina and
Timotheos) and live in
Framingham, MA.
Joe Berman (B.S.
Biochemistry, ’85) lives
with his wife, Druh, and
son, Maxwell, in Boston.
After several years at
Houghton-Mifflin, Joe
took a job at Newbridge Educational
Publishing, which specializes in science and other non-fiction titles for
elementary and middle schools. Joe
keeps a bobblehead of Goldie Gopher
(pictured above) in his office.

18

c o ll e g e o f b i o l o g i c a l s c i e n c e s

Last year, David Dilcher (B.S. Botany,
’58 and M.S., Botany, ’60) received an
honorary doctorate from the University
of Lyon in France, and a special
Friendship Prize from the governor of
Jilin Province, China for his academic
work and scholarship at the university. David was also the subject of an
episode of NOVA, released on PBS

Taqee Khaled (B.S.
Neuroscience, ’03)
recently started
a job as a search
coordinator for the
National Marrow
D o n o r P ro g ra m
while also pursuing
a graduate degree
in public health.
Taqee interned at
the World Health
Organization in
Geneva in 2006 and
traveled to Amman,
Jordan to study Arabic two years ago.
A clinical research coordinator in
kidney transplant research for the
Department of Surgery at the University
of Minnesota, Laura DeVries (B.S.
Biochemistry, ’92) is married with two
children, Michael and Lily.
Andrew Larson (B.S. Biology, ’04)
recently moved back to Minneapolis
after living in Chicago and New York
for a couple of years and working at
a pediatric HIV clinic in Swaziland for
seven months. Andrew currently works
at the University of Minnesota Medical
Center as a registered nurse in the
pediatric intensive care unit.

Joe Berman

last year. The program, “First Flower,”
featured David’s efforts to identify the
first flower in the world.
Rob Steinmetz (M.S. Conservation
Biology, ’04) heads the World Wildlife
Federations’ Thailand operations. His

Doreen Espeseth (B.S. Biology ’78)
is starting a business as a bloodstock
agent selecting young thoroughbreds
for investors to purchase. She also
heads missions at Cape Cod Covenant
Church in Brewster, MA, and plans to
embark on a trip to Coelemu, Chile to
build a sanctuary for a new church.
Brian Gibbens (B.S. Genetics and Cell
Biology, ’05) is a graduate student in
molecular, cellular, developmental
biology and genetics at the University

of Minnesota. He spent this summer visiting the family cabin at Lake
Vermillion, skydiving and making forays to the Grand Canyon, Yellowstone,
Yosemite, the Redwoods and Zion
National Park.

Brian Gibbens

Pui Tsui (B.S. Biochemistry, ’75) has
been working as a forensic practitioner in Hong Kong since 1978, testing
biological evidence materials retrieved
from crime scenes.

Go to the Alumni Events
section of the College
of Biological Sciences
Web site for the latest on alumni activities
and opportunities to
get involved.
www.cbs.umn.edu
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Making a Difference
The College of Biological Sciences gratefully acknowledges the following donors, who have generously provided support for student
scholarships and fellowships, research, and a variety of special initiatives during fiscal year 2006-07. Every gift makes a difference.
$5,000 +

3M Foundation Inc. | Sharon K. Burns | Edward J. Cushing | Denneth
C. and Joan L. Dvergsten M | Harris Rebar | Richard A. and Judi
Huempfner | John G. Ordway Jr. 1994 Charitable Income Trust |
Johnson and Johnson | Mary C. Kemen and Brian C. Randall M |
Wayne W. and Sadie L. Luchsinger | Jerry W. Luchsinger | National
Geographic Society | Norwegian University of Life Sciences | John
G. Ordway Jr. M | John F. and Mary F. Pelton | Nora S. Plesofsky |
Venkateswarlu Pothapragada | R and D Systems Inc. | Jocelyn E. Shaw
| Julie A. Warren and Kien T. Nguyen

$1,000 - $4,999

Hillier L. Baker Jr. | Carl V. Barnes | Marcia F. Birney | Robert J. Buck
and Cheryl L. Quinn M | Clark R. Burbee M | Richard S. and Lucille P.
Caldecott M | Cargill Inc. | Stanley I. Clothier | Bryce A. Cunningham
M | Leroy W. Gardner M | Charles M. Goethe Estate | Kathryn L. Hanna
M | Jane E. Johnson M | Kathryn Hanna Fund-Fidelity Charitable Gift
Fund | Carol F. Kirkwood | Erika E. Lauffer and Max A. Lauffer Jr. M |
Johng K. Lim M | Mary E. and David W. Loveless | Dee M. Mc Manus M
| John S. McKeon | J. Emory Morris | Terry L. and Bradly J. Narr M |
Claudia M. Neuhauser | Jean M. Parmelee M | The Pfizer Foundation |
Bernard O. and Jean S. Phinney M | James R. and Patricia M. Pray M |
The Procter and Gamble Fund | Rheodyne LLC | Shye-Ren Yeh MD Inc.
| Jeffrey A. Simon and Ann E. Rougvie | Kenneth R. Skjegstad | Patricia
B. and James B. Swan M | James L. F. Waddell | Huber R. Warner | The
Windibrow Foundation | Robin L. Wright M | Shye-Ren Yeh M

$500 - $999

Katie Lee, who graduated this spring with degrees in biochemistry and chemistry, was named a 2007
Rhodes Scholar.

3M Company | Abbott Laboratories Fund | Kenneth S. Barklind M | Jeff Bennett M
| David A. Bernlohr | David D. Biesboer | Chris S. Brandt | Robert P. Elde | Maxine
A. Enfield M | Kathleen G. Fahey M | Roy H. Hammerstedt | David A. Hanych M |
Martha K. and Arthur A. Johnson | Sandra L. Johnson | Charles R. and Sally B.
Jorgensen M | David A. and Elizabeth
H. Lee M | Nancy G. Lillehei M |
Judith L. Maccanelli | MADA Charitable
Lead Trust | John A. Mayo M | Haile
Mehansho and Azieb Mehreteab M |
Monsanto Fund | Henry W. Park |
PDL BioPharma | Wayne A. and Carol
H. Pletcher M | Kipling Thacker and
Kevyn K. Riley M | Sandra Rosenberg
and James Liston Jr. | Russell J. and
Nina M. Rothman M | Orlando R.
Ruschmeyer M | Duane C. and Carmel
Commencement 2007
M. Skar | Clifford J. Steer M | Jean E.
Stout | June D. Stout | Robert Stout |
Carolyn Stout-Friendshuh | SurModics Inc. | Steven J. Thompson | Peter Torgerson
and Pamela Anderson M | Katherine M. Walstrom | Mary Ann Barrows Wark and
David M. Wark M | Merle G. and Mary C. Wovcha M

$350 - $499

Amy R. Alpine | Jeffrey J. Anderson | John S. and Rebecca H. Anderson M | Mike
and Nitsa Auerbach | La Vonne M. and Paul B. Batalden | Allan Baumgarten and
Marilyn Levi-Baumgarten M | Marc D. Berg M | Terrie L. and John E. Brandt M |
John E.and Ting L.Carlson | Con Edison | Robert R. and Barbara L. De La Vega |
Gary L. Dillehay M | David R. Edwards | Mark S. and Patricia J. Ellinger M | James M.
Fitzpatrick M | William R. Fraser M | Nancy J. Gassman | John R. and Dee Hollerud
| Thorkil Jensen | Betty V. and James F. Koerner | L E Phillips Family Foundation
| Bruce J. Markham | David J. Mc Laughlin | Microsoft Corporation | Cheryl L. and
George G. I. Moore | Darby M. and Geraldine M. Nelson | Patricia J. Ellinger Trust
| Patti J. Petty | William and Margaret Pilacinski | Anne E. Pusey M | Anne L. Raich
and John L. Sharp M | Irvin and Moira Richards M | Gary B. Schwochau M | Susan
E. Senogles | Glenn W. Shifflet | Robert S. Sikes Jr. | Andre Silvanovich | Carolyn C.
Synerholm | Julie Vangsness | Mark J. and Ann E. Vellek | Ed M. Welch M | Wells
Fargo Foundation

If your name is missing or listed incorrectly, please call 612-625-7705 or e-mail lindq011@umn.edu.
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Charles A. Abbas | Gregory J. Abler | Gilbert G. Ahlstrand | Pamela J. Albin | Christine
M. Ambrose | AMGEN Foundation | Susan H. and Kent J. Anderson M | Kurt B. and
Mary Angstman M | Archer Daniels Midland Company | Michele E. Armstrong M |
Gary A. and Arlene M. Averbeck M | Gary N. Back M | Marcia J. Bains-Grebner |
Janice A. Baker | Lisa M. and Richard C. Baker Jr. M | Dale W. Bargsten | Franklin
H. Barnwell | Richard J. Battafarano | Beckman Coulter Inc. | Edward D. Bellis | W.
David Benton | Kalli-Ann L. Binkowski | Biogen Idec Foundation Inc. | Ross A. Bjella
M | Julie A. Bjoraker | Kristine Black and Jack O’Neal M | David E. Blockstein |
Simba L. Blood | Alfred L. and Margaret P. Bogle | Michael R. Bourne M | Bonnie M.
and Jefferson C. Brand Jr. | Gwenda L. Brewer | D. Gordon Brown | Kirk M. and Ione
V. Brown | Cindy J. Brunner M | Aaron W. Burchell | Andrew J. Burgdorf | Cynthia
A. Butcher M | Debra L. Carlson | Marie E. Causey | Suzette C. Chance | Michael J.
Chanen | Junping Chen | Monica K. Cheng | Bradly A. Christensen | Alan E. Comer
| ConAgra Foods Foundation | Timothy W. Conner | Christopher H. Contag | Vera E.
Cooke | James Cotner Jr. | Michael F. Coyle M | Deanna L. Croes | Leif M. Dahleen |
Anath and Archana Das | Detroit Lakes Animal Hospital P S C | Louis S. Diamond M
| Mark I. Donnelly | Robert M. Dores M | Bradley J. Dupre | Charyl M. Dutton Gibbs
M | Pamela J. Dwyer | Jon O. Ebbert | Arloa I. Eckels | Allen E. Eckhardt | Ecolab
Foundation | Mark and Leslie Edlund | John A. Eelkema M | Eli Lilly and Company
Foundation | Mary Kay Elnes | Gunnar J. Erickson M | Jonathan D. Erickson M |
Roger H. Erickson | Caroline L. Fairbanks M | Joseph J. Ferretti | Milton H. Fischer |
Dale W. Fishbeck | Colleen M. Fitzpatrick | Bradley W. Footh M | Deborah F. Fleetham
| Joy L. Frestedt M | Ari and Susan Fuad | James A. and Sandra K. Fuchs | Mark W.

Commencement 2007

Galatowitsch M | Dennis P. Garin M | Robb M. Garni M | Jennifer S. Gednalske M
| General Mills Foundation | GlaxoSmithKline Foundation | Sabiha A. Gokcen M |
Irwin J. Goldstein | William R. Gordon | Norman R. Gould | Gregory A. Granrud | Carol
J. Gross M | Louise and Donald Grothe | James P. Grover | Jo Ellen M. GundeckFahey | Kerry B. Gunning | Perry B. Hackett Jr. | Thomas R. Hankinson | Edgar E.
Hanna Jr. M | Barry A. Hart | John P. and Nancy K. Harvat M | Mich Hein and Elizabeth
Bray | Craig A. Henke | Amy S. Hentges | Linda M. Hinton | Sarah Hobbie and Jacques
C. Finlay | Robert C. Hodson M | Jennifer Horn-Ommen | Marshall A. Howe M |
Jennifer W. Humphrey M | Colleen M. Jacks M | George L. Jacobson M | Bruce W.
Jarvis III | Marc K. and Karen E. Jenkins M | James W. Jessen M | Henry A. Johnsen
Jr. | Steven D. Johnson M | Thomas A. Jones M | John R. and Susan C. Jungck M |
Mark R. Kaster | Kathleen T. Kaufmann | James F. Kelley | Theodore Kennedy M |
Brenda K. Kihl M | Craig D. Kile | Richard J. and Patricia L. Kirschner | Andrew R.
and Mary Ellen Klemer | Melanie and Stephen Knier | Arlo S. Knoll M | Milton and

Delores Knutsen | Jeffrey A. Kohen M | David Koroshec M | Kraft Foods Foundation |
Jeffrey R. Krueger | Pamela J. Lachowitzer | Livia D. Lang | Bryan K. Lee M | Stephen
K. Leenay | Leo G. Lehmicke M | Jane S. Levy M | Janice M. Ley | Jack L. and Rhoda
A. Liebo M | Erik J. Linck M |
Zhanjiang J. Liu | Lisa A. Lund
| Chun Sheng Luo | Hang T. Luu
| Karen A. Malatesta | Melanie
O. Manis | David E. and Linda A.
Maschwitz | Mark D. Mattson
| Paul M. Mayer M | Timothy
A. Mc Afee M | Andrew J. Mc
Cullough M | Terrance D. Mc
Laughlin | Myra H. McCormack
M | James K. McCormack M
| Mary McQuiston and Leon
Lepyansky | The Medtronic
Foundation | Jill R. Meilahn M
Incoming freshmen at Nature of Life, a field biology course
| Robert C. Melchior | Carl M.
at Itasca Biological Station.
Melling | William F. Melms M |
Deborah K. Mielke | Kerri Lee
Miller | Robert S. Mills | William D. Morin M | Michael S. Morton | F. Schendel and
L. L. Mummah Schendel M | John T. Mundahl | Mark E. Myers | John H. Nelson M |
Thomas D. Nelson M | Kevin Nepsund and Karen Ta | David L. Nieland | Kenneth E.
Nietering | Richard H. and Marcia Northrup | Erin C. Olson | Lance D. and Trudy L.
Olson M | Deborah I. Oswald | David A. Palmer M | Parag V. Patel | Joan J. and James
J. Pearson | Ernest M. Peaslee M | Dave and Mary Peterson | Martha M. Phillips |
Mark Pirner and Kathleen Schroeder | Jennifer S. Powers and Peter Tiffin | Douglas
C. Pratt M | Frank W. Putnam* | Susan K. Rathe M | Harold G. Richman M | William P.
Ridley III | Barbara A. Roach | Julie A. Ross M | Scott C. Rowe M | Doris S. Rubenstein
| Laura E. Ruff M | Timothy M. Ryan | Edwin H. and Jennifer B. Ryan Jr. | Christopher
J. and Brittany J. Sabol M | Paul D. Saunders | Alison E. Schini | Mark A. Schoenbeck
M | John and Bonnie Serio | Richard J. Shapiro | Jo A. Sharma M | Robert and Elsie
Shoemaker | Laura A. Sikkink M | Gary B. Silberstein M | Thomas C. Skalbeck |
Murray D. Smith | Craig P. Solberg M | St. Jude Medical Inc. | John G. and Paula S.
Steiert M | Shelley A. Steva M | Linda K. Stevenson | Lawrence Strate and Mary Jo
Marshall | Andrew J. and Barbara J. Streifel M | Dorothy B. and Melvin P. Stulberg |
Douglas S. Swanson M | Jeffrey E. Tam | Tanya M. Tekault | Paul C. Thompson | C.
Ivar Tollefson M | Mark A. Tomai M | Robert M. Valente M | Avanish and Gita Vellanki
| Martin G. Vick | Gregory A. Viglianti | Thomas A. Vogelpohl and Alison T. Trost M |
Terence C. Wagenknecht M | George M. Wagner | Agnes M. Walz | Phyllis M. Webb M
| Dan J. and Christine H. Wendt | Mark J. Wenner | M. J. Wheelock and K. R. Johnson
M | Winnebago United Fund | Clifford D. Wright M | Jennifer York-Barr and Dean D.
Barr | Thomas H. Zytkovicz

$0 - $99

James R. and Katherine A. Ackerman M | Agriliance LLC | Arthur Allen | Carl G. Anderson
| Gary R. Anderson | Joan E. Anderson | Lorraine B. Anderson M | John M. Andrews |
Bonita K. Antonsen M | Applera Corporation | Kamran S. Askari | ATK Foundation | Karl
J. Aufderheide | Jennifer S. Auge | John A. Austbo M | Bridget C. Axelson | Mary Jo
Baarsch M | Leonard and Joyce Banaszak M | Margaret Johnson Barch | Steve and Susan
Bateman | Donna Bauerly | David J. Beers | Daniel and Patricia Benson | Polly J. Benson
| Kellie A. Benzow | Jeffrey O. Bergsbaken | Bopaiah A. Biddanda | Paul C. Billings |
BioInsight, LLC | Biology Department, Western Michigan University | Suzanne Marie
Bissonnette | Amy and Isaac Bjorkland | David S. Blehert | Renee J. Boerner | Timothy M.
Borland | Patricia L. and Del Bosacker | Patricia L. Bourgoin | Ronald J. Brace | James
G. Bradley | Derek R. Brandt | Rebecca A. Brenner | Louanne S. Brooks M | Kristine M.
and Jesse S. Browers | Joan V. Bruland M | Monika R. Burau M | David G. Butler M |
Patrick J. Byrne M | Carla Rohwedder Properties | David D. Carlson | Gabriel John Caron
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| Bradley E. Carter M | Robyn M. Casey | Winston Cavert and Carol Witte M | Brenda L.
Chadwick | Karen A. Check M | Shin Lin Chen | Shinlin Chen | Michelle R. Cilek | Timothy
J. and Sheila M. Close | Claudia B. and Henry M. Colvin Jr. | Jean Conklin | Denise J.
Connor | Carmen K. Converse | Jane M. Cowan-Kassick | Daniel Ed Cox | Judy L. Crane
| Paul E. Cunnien | Robert G. Currie | James A. Curtis | Kevin W. Custer | Darris and
Jeanette Dahl | Constance F. Danielson | Douglas N. Day M | Stephanie J. Decker and
Jeffrey S. Johnson | Joseph E. Delarco M | Margaret A. Dietrich | Maria S. Dlott | Tu M.
Doan | Shah-Nawaz Mohammed-Xqbal Dodwad M | Patricia M. Donahue | Robert R. and
Kelly M. Doohen | Milta Rabell Dudek | John G. Duguid | Amber L. Dunaway M |
Christopher T. Dunwiddie | David J. Eagan | Mark E. Edstrom M | David G. Einzig | Daniel
S. Elko | Mark E. Ellefson | Rebecca L. Ellis | Malcolm A. Ellison Jr. | Mark R. Elstad | Judy
A. Enenstein | Laura J. England | Mark K. Erickson | Pamela L. Eskolin | Bryan W. Evarts
| Dave and Patricia Evenwoll | Barbara J. Fealy M | Rhonda and Dennis Field | Gerald S.
Finer | Stuart J. Fischbein M | Rebecca J. Fishel | Jeanne S. Fitzimons | David L. Flaten |
Kin C. Fong | Jesse M. Ford | Laurie I. Forsythe | Catherine Foune | Carl E. Frasch | Eileen
F. Furlong | Preston S. and Renetta J. Gable | Howard B. Gale M | Samuel W. Gale M |
Gwendolyn Markus Gallant M | John P. Gangl Jr. | Mukul C. Ganguli M | Margot K.
Garmers M | Jim and Lois Garrison | James A. Garrity M | Karl A. Geidans M | Robert J.
Geraghty M | Nancy E. Geving | Anthony C. Gilby | Kirsten M. Gill | Kenneth A. Gilles |
Christine A. and Mark T. Goetz | Stuart F. Goldstein | Robert M. Gottschalk | James K.
Graham | Craig Grimes | Amy R. Groszbach M | Samuel I. Gunderson M | Luca Gunther
M | Rebecca J. Haack-Deetz | Nancy A. Haas M | Kelly Z. Hadsall M | Kris M. Hagen |
Sten E. Hakanson | Wendy J. Haley | Larry D. Hall | Timothy and Susan Halloran |
Jennifer Hamilton | William J. Hammes | Peter H. Harris | Stephen B. Harvey | Edward
F. Haskins | Diane E. Hasz | Barbara J. Hawkins M | Susan C. Hawthorne | Charles K.
Heinrich and Gail Hockert | Laura Heitman | William C. Henke | Donald R. Hickman M |
Jason Hill | Mark S. Hillegas M | Katherine E. Himes and Mark | W. Lescher M | Timothy
T. Hinze | Paul Hladky | Jennifer M. Hockenberry McCormack M | Angela L. Hodgson |
Ronald H. Hoess | Theodore A. Hoffman Jr. M | James M. Hogle M | Katherine Mitchell
Howe | John O. Hui | Jennifer J. Hymes M | IBM International Foundation | Victoria L.
Interrante | Kelly R. Iyadurai | John D. Jackson | Douglas B. Jacoby | Bradley P. Jahnke
| Holly J. Jessen M | Melody E. Jewell M | Daniel V. Johnson | Darrin Johnson and Charla
Bunton-Johnson | Jennifer Marker Johnson | Jerome L. Johnson | John A. Johnson |
Susan M. Juedes | Kent H. Juffer M | Jacki R. Just M | Terrance J. Kaase | Michael J. and
Mary E. Kallok M | Byron N. Karns | Pamela K. Kaufman | Shiela U. Keefe | Mary J. Kelly
| Philip E. Kerr | Edwin J. Ketola | James Daniel Kiley | George A. King | Rosana and Wally
Kirck | David T. and Catherine A. R. Kirkpatrick | Angela Marie Kissinger M | Julie A.
Knott | Rebecca D. Knowles M | Mary M. Knudsen | Gaylord J. Knutson | James H. Kong
| Richard V. Kowles M | Michael P. Kowski | Thomas P. Krick | Carrell J. Kucera | Rodney
L. Kuehn M | Paul M. Kunkel M | Karen D. Kurvink | Dale L. LaCroix | Steve J. Laken |
Roberta K. Lammers-Campbell | Paul D. Lampe M | Jonathan D. Lancaster | David M.
Langlie M | David A. Lee M | Kenneth R. Lee | Melinda J. C. and Steven H. C. Lee M | Joy
A. Leibman | Kristin M. Leiferman | Duane J. LeTourneau M | Irvin E. Liener M | Rebecca
J. Linke | Joseph D. Little | Mary Jo Lockbaum | John M. Longballa and Dawn Cameron
| Thomas H. Luepke III | Timothy A. Lundahl | Daniel O. Lynch M | Macy’s Foundation |
Roxanne V. Maki | Justine A. Malinski M | Craig L. Malmberg | Michael B. Martinez |
Harriet G. Mason | Lorraine C. Maynard | John E. Mazuski | Richard Mc Gee Jr. M | Lisa
M. and Chad A. McKenzie | Elizabeth Ray McLean | Cory and Jennie Meehan | Laura W.
Mendelman-James and Steven W. James | Christopher D. Mentz | The Merck Company
Foundation | Buddy Merschman | Bruce C. Meyer | Susan and Jerome Meyer | John H.
Meyers | Andrew J. Miles | Gina R. Miller | Joseph B. Miller | Randall S. Miller M | Howard
A. Milstein M | Amy and Olaf Minge | James R. Moldenhauer M | Angela B. Moline | Bruce
A. Monson and Sara L. Langer M | Patricia M. Mueller | Kristine E. Mulier | James W.
Munger | Steven H. Myster M | Patricia J. Neal | James E. Nellesen | Conrad N. Nelson |
Deborah A. Nelson | Elissa M. Nelson | Glenn M. Nelson | Raymond D. Nelson | Timothy
R. Nelson M | Doan M. Ngo | Jessica L. Nguyen | Kevin J. Niemi M | James E. Nordberg
| David R. Noreen | George H. Noren | Carolyn J. O’Brien M | Christine C. Oliver | Eric R.
Olson | Kristine Day Olson M | Morris R. Olson | Leslie K. Olufson M | Jon Ong | James
R. and Donna R. Onstott | Patrick E. O’Regan | Sean M. O’Rourke M | Gretchen L. Oswald
| Lahcen Oubaha | George P. Papadi | Jean G. Parodi | Ann M. Parsons | Gary R. Paulu

and Jannette Quast Paulu | William R. Peglow M | Indre J. Pemberton | The Pentair
Foundation | Elizabeth A. Petersen M | Carol Peterson | Dennis Peterson | Richard F.
Peterson | Robert L. Pierce M | Christie Piersol | Diane C. Pietig | Barbara M. Pinch |
Douglas A. Plager | Nancy J. Poindexter | Bedi Poonima | David S. Pratt M | William J.
Prem | Bo Qi | Frederick A. Radmer Jr. | Robert S. Raike | John H. Rappole | Mr. and Mrs.
Robert Rathje | David Reber | E. Louise Rebers | Kent M. Reed M | Maria A. Reedstrom |
Lorna Reichl and Roger Peters M | John J. Reiners Jr. | Timothy I. Richardson M | Diana
M. Rocha Plaster | James S. Rochford | Robert D. and Lori G. Roettger | Carla C.
Rohwedder M | Michael D. Rohwer | Craig Rollag | Louise A. Rollins-Smith | Angela R.
Ruzicka | Petr O. and Kathryn M. Ruzicka | Steven D. Salt | Carl K. Samaroo | Sandy’s
Office Coffee Service | Jon E. Sanger | Thomas E. Sauber M | Marvin and Julie Sauer |
Wayne and Carol Sauer | Kristin Scanlan | Matthew and Mary Schabacker | Norman and
Pearl Schabacker | Susan V. Schauer M | Sidna M. Scheitel M | Genevieve Schentzel M |
Marianne A. Scherzer | Peter M. Schmitt M | Janet L. Schottel | Laura D. Schroeder |
Richard F. Schroeder | Kurt J. Schuebel | Steven J. Schuur | Marcia K. Schuyler | Lisa M.
Schweizer | Tina Seeland M | Sandra H. Seilheimer | Ruth A. Semlak | Madeline I. Serr |
Melissa N. Shackford | Michael J. and Debra J. Shane M | Robert A. Sharrock | Paul J.
Sheldon | Randy A. Shelerud | Diane Shrock | Ambior Sidney | Gregg D. Simonson | James
M. Skuzeski | Tom and Ginny Smith | Louise A. Smith | Arnold W. Sodergren | Rex L.

CBS senior Andrew Manning at the 2007 Undergraduate Symposium.

Solomon | Lindsay M. Sovil | Andrea and Eric Spandl M | Sandra L. Spier | Joseph M.
Spitzmueller | Julie C. and Chad E. Stamper | Dwayne L. Stenlund M | Linda Stenzel | May
T. Stewart | Michael K. Stock | Jay A. Stoerker | Steven M. Stone | Diane R. Storvick | Jami
R. Stromberg | Jerry L. Stumpf M | Edward B. Swain and Mary E. Keirstead M | Jamie
Crystal Swed | Paul N. Swenson | Rebecca Switzer | Jennifer L. Tagatz M | Jean E.
Takekawa | Dzung T. Thai | Michael G. Thomas | Randall M.Thompson | Sandra M.
Thompson | R. Thomas Tilbury | G. David and Catherine E. Tilman | Peter D. Tomascak |
Susan E. Tostenson | John D. Trawick M | Faye K. Trihey | Genevieve M. Tvrdik | Todd M.
and Jill M. Vannelli M | Robert C. Venette | Scott Q. and Brigitte L. Vidas M | Marilyn
Vineyard | Carolyn R. Vitek | Stuart Wagenius | James Walker and Randi Nordstrom M |
Patricia M. Walsh | Bradley J. Ward | Karen R. Wasiluk | Waters Corporation | Nigel J. and
Jane M. Wattrus M | A. Vincent Weber M | Guang-Jong Jason Wei | Michael J. Weisbrod |
Eileen M. Welna M | Mark W. Wendel | Janice A. Westerling | Karen E. White | Paul White
| Barbara J. Whitney M | Susan L. Wichlacz | David and Julie Wicklund M | Michael K.
Wiedell | C. Robert Wikel | Elizabeth Jean Williams | Jeanette A. Wiltse | Kam M. and Lo
Wong | Elizabeth A. Wroblewski | Jianwei Wu | Zhaohui Xu | James J. Youngblom M |
Jamillah Zamoon | Michelle A. Zarmbinski M
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’t the water drain out of lakes?

ater comes and goes.
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Why are robins’ eggs blue?

Blue eggs may be adaptive.
It is tempting to assume that robins’ eggs are blue for
some reason related to their current environment.
However, closely related species also have blue eggs,
so the question actually becomes one for evolutionary
analysis, and what needs to be answered is this: Why did
ancestors of robins evolve blue eggs in the ﬁrst place, and
why are they still blue? That is diﬃcult to answer because
robin ancestors likely lived several million years ago.
However, the fact that blue egg color has been retained
over evolutionary time, and it is shared among many
species, suggests that there is an adaptive reason for its
continued existence. Some recent studies suggest that
blue eggs in a nest may be cryptic and provide camouﬂage
by imitating spots of light on green leaves. But it would be
diﬃcult if not impossible to know whether this was the
original reason blue eggs evolved. Also, a recent
experiment found that predators ﬁnd nests irrespective
of egg color. So, it is also possible that blue eggs are an
evolutionary hand-me-down’ and that nothing in the
current environment either favors blue or works against
it. Still, there are no deﬁnitive studies that have provided
an answer.

Why are robins’ eggs blue?

Blue eggs may be adaptive.
It is tempting to assume that robins’ eggs are blue for
some reason related to their current environment.
However, closely related species also have blue eggs,
so the question actually becomes one for evolutionary
analysis, and what needs to be answered is this: Why did
ancestors of robins evolve blue eggs in the ﬁrst place, and
why are they still blue? That is diﬃcult to answer because
robin ancestors likely lived several million years ago.
However, the fact that blue egg color has been retained
over evolutionary time, and it is shared among many
species, suggests that there is an adaptive reason for its
continued existence. Some recent studies suggest that
blue eggs in a nest may be cryptic and provide camouﬂage
by imitating spots of light on green leaves. But it would be
diﬃcult if not impossible to know whether this was the
original reason blue eggs evolved. Also, a recent
experiment found that predators ﬁnd nests irrespective
of egg color. So, it is also possible that blue eggs are an
evolutionary hand-me-down’ and that nothing in the
current environment either favors blue or works against
it. Still, there are no deﬁnitive studies that have provided
an answer.

Robert Zink, Breckenridge Chair in Ornithology

The University of Minnesota’s Driven to Discover campaign has generated dozens of biology-related questions. For a complete listing of Q&As
featuring CBS faculty, go to www.cbs.umn.edu and click on the Driven to Discover box in the right column.

